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Abstract Pharmaceutical industries are continuously 
seeking out new strategies to improve their operations 
and gain a competitive advantage. Maintenance tends to 
be a key management issue for many pharmaceutical 
companies. Proper maintenance management requires 
information about maintenance performance for the 
planning and controlling of maintenance processes. 
However, it is generally difficult to reconcile production 
and maintenance goals. This work presents an integrated 
management system that can help in finding optimal 
maintenance strategies via a multi-object approach. The 
availability of an integrated system allows for detecting 
potential management problems and optimizing costs. 
Furthermore, the proposed method offers significant 
additional input data that can be useful to analysts for 
improving maintenance management. 
 
Keywords Management, Efficiency, Productivity, 
Maintenance, Pharmaceutical  
 
1. Introduction  
 
The pharmaceutical industry can be defined as a 
collection of complex processes, operations and 
organizations. 
 
In the pharmaceutical industry, authorities are raising the 
standards of good manufacturing practice (GMP) 
requirements in order for companies to introduce the 
concept of "continuous improvement", as affirmed by 
Liker (2003) in his work "The Toyota Way" [1]. The 
importance of continuous improvement is also noted in 
Sugiyama and Schmidt [2]. 
 
In many industries, there is the strong perception that 
bad maintenance is a major cause of organizational 
problems; therefore, it is necessary to invest in 
maintenance improvement [3].  
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The maintenance function is important for an 
organization to maintain its competitiveness [6]. We have 
gained experience from various optimization projects and 
believe that pharmaceutical companies still require a 
business process model for realizing a manufacturing 
culture [7]. 
 
Recent surveys [8] have indicated that 33 cents of every 
dollar spent on maintenance costs is wasted in the US 
manufacturing industry as the result of unnecessary and 
improperly carried out maintenance. 
 
An effective maintenance programme ensures a 
satisfactory level of system reliability and reduces 
operating costs. Information flow between production 
and maintenance is very important in order to define a 
proper "maintenance organization" [9]. 
 
The aim of the present research was to study the 
relationship between the complexity of the production 
environment and the use of maintenance practices in the 
Pharmaceutical Industry in order to define proper 
maintenance strategies and innovative approaches. This 
study employed qualitative research and includes a 
literature review and a case study. 
 
Specifically, in this work we present an integrated system 
that is useful for defining an optimal maintenance 
strategy and a proper policy for continuously monitored 
degrading systems. Section 2 in this paper presents a 
literature review on maintenance strategies in the 
pharmaceutical industry. In section 3, the theoretical 
approach of the research is discussed. Section 4 provides 
details about the proposed research framework. Section 5 
reports the results of the analysis and provides a 
discussion of the results. 
 
2. Literature review: maintenance strategies in the 
Pharmaceutical Industry 
 
In the past two decades, changes in the production 
environment have rendered maintenance tasks 
increasingly complex. As a result, industries are being 
forced to consider systematic approaches for optimizing 
their maintenance policies [10]. The overall objective of 
the maintenance process is to optimize the total life cycle 
of **** without compromising safety or environmental 
issues [11]; [12]. In fact, unexpected failures usually have 
adverse effects and may result in major accidents. Studies 
by Khan and Haddara have illustrated the close 
relationship between maintenance practices and the 
occurrence of major accidents [13]. The aim of the present 
study was to identify best practices for maintenance 
management systems from the literature review and to 
establish the key concepts adapted for the pharmaceutical 
industry. 
The following considerations were suggested from the 
extant literature on maintenance strategies in the 
pharmaceutical industry. 
 
Studies conducted by Rafols [14] using a variety of 
sources and perspectives revealed that the 
pharmaceutical industry faces a productivity crisis and is 
undergoing substantial transformation. As pointed out by 
Shah [15], the pharmaceutical industry relies on several 
drivers, but likely the single most important driver is the 
time-to-market. From this point of view, for 
pharmaceutical industries, it is vital to recoup their 
investments in developing new products as soon as 
possible [16]. Swanson [17] emphasized that  without 
well-maintained equipment, a plant is at a disadvantage 
in a market that requires low-cost products of high 
quality to be delivered quickly. 
  
Competitive pressures on manufacturing organizations 
have forced them to consider all improvement 
possibilities, for example, as stated by Hipkin and Cock 
[18], the consideration of management tools integration 
like total quality management (TQM) and business 
process reengineering (BPR). In particular, two 
maintenance interventions have seen significant 
industrial application over the past decade: reliability-
centred maintenance (RCM) and total productive 
maintenance (TPM). 
 
According to Kister & Hawkins [19], one of the 
fundamental measures of performance used in total 
productive maintenance (TPM) is overall equipment 
effectiveness (OEE), which measures in percentage points 
three important concepts from the point of view of 
manufacturing: the availability, efficiency and quality 
rate of a plant. Though OEE is a well-known performance 
measurement [20], on its own, it is not sufficient for 
"monitoring" organizational maintenance management. 
 
As pointed out by Gulati [21] a company must also 
understand that achieving a high level of computational 
accuracy is a critical factor for the success of maintenance 
management. Without computer-assisted prompts, 
operators carry out unnecessary preventative action 
routines or leave them until too late [22]. Computational 
facilities offer effectiveness and efficiency. Maintenance is 
one area in which computing can be applied with great 
results. A computerized maintenance management 
system can offer support on a variety of levels within the 
organizational hierarchy [23]; [24]. 
 
The literature review indicated that, in general, studies 
were focused on a particular type of maintenance policy. 
In our opinion, there is a need for a more generalized 
methodology that can be applied to all contexts. Thus, we 
believe that according to the literature review, the critical 
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